Local application of rhTGF-beta2 modulates dynamic gene expression in a rat implant model.
Various anabolic agents, including transforming growth factor-beta (TGF-beta), have been shown to enhance intramembranous bone regeneration and strengthen the mechanical connection between implant and host skeleton, a prerequisite for clinical success with orthopedic and dental implants. Mechanisms underlying these observations at the level of the gene have received little attention. A rat model was used to examine levels of gene transcription for 21 "osteogenic" genes by real-time polymerase chain reaction at days 1, 3, 5, 7, 10, 14, and 28 in a control group and a group in which the implant was treated with 1 microg recombinant human TGF-beta2 (n = 42, equally divided among the 2 groups and 7 time points). Genes were chosen to represent three functional categories: (1) growth factors, their receptors and antagonists; (2) bone differentiation markers; and (3) inflammation markers. Examination of the transcription profiles showed that nine genes had up-regulated or down-regulated expression levels without a change in timing and 12 genes had accelerated or delayed expression profiles with or without a concomitant change in maximal or minimal expression. The earliest changes (days 1-3) involved accelerated expression profiles for IGF-1R and VEGF and up-regulation of TGF-beta2, TbetaRI, BMP-2, BMP-7, and Cbfa1. Furthermore, principal components analyses showed that some subsets of genes were co-expressed in both groups, although the temporal relationship of these subsets was altered following growth factor treatment. Thus, in addition to changes in individual transcription profiles, the regulatory connections between sets of co-expressed genes may also be affected by exogenously delivered anabolic agents during bone regeneration.